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Residential and Commercial Buildings Consume 40 Quads
of Primary Energy Per Year

Buildings use 72% of the U.S. electricity and 55% of the its natural gas

Heating & cooling is ~50% of energy consumption
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By 2030, Business as usual

16% growth in electricity demand and additional 200 GW of electricity
($25-50 Billion/yr)

Source: LBNL Environmental Energy Technologies Division, 2009

EEEEEEEEEE

Gl NI e —— SNERCY




Current Cooling Practice
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Building Energy Efficiency Through Innovative

Thermodevices (BEETIT)

Building cooling is responsible for ~5% of US energy consumption and CO,

emissions
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Reduce primary energy consumption by ~ 40 — 50%
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Building Energy Efficiency Through Innovative
Thermodevices (BEETIT)

Current refrigerants have a Global Warming Potential (GWP) 3000x greater than CO,

Global CO, and HFC emissions
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Portfolio of Technologies Funded

BEETIT: $30.3 M, 3 years, 16 projects

Seedling Advanced Device Prototyping
(<$1 M) ($3-4 M)
O Vapor
Absorbtion/Adsorbtion

m Solid State Cooling

OGas Cycles

B Dehumidification

O Mechanical Vapor
Compression
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Portfolio of Technologies Funded

Two programs on solar also funded (~$3.4 M)

 CPV : Optofluidic concentrator
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 Thermal storage for solar thermal

Supercritical:
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Compact, Efficient Air Conditioning with lonic Liquid Based
Refrigerants

University of Notre Dame, Dometic
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Water-Based HVAC System
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Supersonic compression that enables high compression ratio in a single stage

Non-Toxic, Non-Flammable Water as a Refrigerant in HVYAC Systems
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Thermoelastic Cooling
U. Maryland, PNNL & GE

Preliminary design

of thermoelastic
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